The Dang valley consists of several patches of confined and unconfined aquifer systems. Drilling data reveals that the northern portion of the study area has more permeable surfaces than the southern and central portions. Annual domestic draft and safe yield were calculated to be 7.43 x10 /year, respectively. The fact that the safe yield is higher than the annual draft indicates the presence of good groundwater potential in the study area.
Study area
The subsurface lithology obtained from borehole logs of deep tubewells (DTWs) and shallow tubewells (STWs) consists primarily of sand, gravel, silt and clay, mixed in differing proportions. The comparative study of these wells shows that the northern part of the valley has more sand and gravel. Towards the south and especially along the Babai River, clay and silt are dominant. Intermixing of gravel and fines is dominant in the middle part of the study area.
Materials and methods
A field survey was undertaken to determine the hydrogeological conditions in the study area, and the preliminary data was collected at the Groundwater Resource Development Board (GWRDB), Kathmandu and Groundwater Field Office, Lamahi.
Various types of wells (dugwells, deep tubewells and shallow tubewells) selected for present study were located in a location map (Figure 1) . The study was conducted in June 1999 (during the monsoon) and February 2000 (post-monsoon). The depth of water from the ground surface in the dugwells both in monsoon and post monsoon was noted. Geological information regarding the dugwell section of the fluvial terrace was correlated with the nearest columnar section but data from shallow tubewells and deep tubewells was obtained from borehole logs.
Transmissivity was calculated using figures for well discharge obtained from secondary data. Water table measurements taken from dugwells of study area were useful in determining the direction of groundwater flow.
Safe yield of the groundwater reservoir was calculated for the entire aquifer system based on the piezometric surface fluctuation. This was relevant since the clay zones occur as isolated patches in most of the areas, with laterally interconnected deep and shallow aquifers. Thus, safe yield can be calculated on the basis of the following formula:
Safe yield = area of aquifer × storage coefficient × mean piezometric surface fluctuation (cf. Driscoll 1987) Typical storage coefficient for confined aquifers ranges from 10 -5 to 10 -3 (Driscoll 1987 
Results and discussion

Aquifer setting
The general pattern of aquifers, as revealed from the lithological logs, is irregular and discontinuous with lenses or layers of sediment admixture at different levels. Unconfined aquifers are observed in Dhikpur and Dangigaun. Confined ones are commonly observed at Bangain, Dhikpur and in many other places. The presence of confined aquifers may be due to the shifting of the river course within the valley. As far as shallow tubewells in the study area are concerned, the best granular zone is found in the well of Ammapur (DG/STW-7), which has a total of 14.6 m thick permeable material (sand and gravel) out of the total well depth of 20.1 m ( Table 1) .
As for deep tubewells, the thickness of permeable materials varies from 18.5 m in TG-2 (Bangain) to 84.7 m in DG/ DTW-5 (Dhikpur). The thickest clay zone, 49.3 m appears in NISP/ INV/DTW-3 (Khausapur) ( Table 2 ). Most lithologs of the wells reveal the permeable material to be greater than 40%, indicating good presence of aquifers in the valley (Table 1 and 2).
Piezometric surface
The piezometric surface in deep tubewells as recorded by GWRDB ranges from 5.1 m in DG/DTW-27 (Dangigaun) to 37.5 m in DG/ DTW-21 (Lalpur), and in shallow tubewells ranges from 0.7 m in NISP/STW-7 (Ammapur) to 5.0 m in DG/STW-6 (Dundre) ( Table  4 ). The general pattern observed in the area is an increase in depth to piezometric surface towards the northern part of the valley.
Water table
The greater fluctuation of water level, as revealed by the dugwell inventory data, takes place in central and northern parts of the valley (Table 3 ). The depth to water level in dugwells is found to be less toward the south and near the banks of river. This may be due to high transmissivity in wells toward the north, resulting in rapid recharge of storage during the monsoon season and quick release of water to the south during post-monsoon (Uprety and Karanjac 1989).
Yield
The maximum yield is greater in the central and southern part of the area, in places such as Dundre (DG/STW-6) and Dangigaun (DG/DTW-27) ( Table 4 ). This suggests that the southern and central parts of the study area would offer better venues in which to develop tubewells for irrigation purposes.
Transmissivity
Transmissivity in the deep tubewells of Dangigaun (DG/DTW-27) and Ammapur (DG/STW-7) is greater than in other wells of the valley. Hydraulic conductivity, calculated as the ratio of transmissivity to cumulative aquifer thickness, is also greater in these wells. Even wells adjacent to each other, for example NISP/ STW-7 and DG/STW-7 may vary in transmissivity. The discontinuous FIGURE 1. Location map of the study area clay layers present in the aquifer differ in percentage of the permeable material. Thus, wells with more cumulative thickness of the aquifer tapped zone give more transmissivity.
Groundwater recharge
In the study area, the aquifers are mainly recharged by rainwater infiltration. In addition, parallel streams flowing across the valley assist in recharging the valley. Since the northern fringe of the valley consists of coarse materials (gravels and boulders), major recharge occurs in this zone.
Safe yield
The storage co-efficient is much lower in confined aquifers because they are not drained during pumping. Any water released from storage is obtained primarily by compression of the aquifer and expansion of the water when pumped. Thus, assuming the higher value for the aquifer in the study area, which is 10 ). The estimated population of Dang valley in 1995 was 411149 (CBS 1996) . Therefore the total amount of groundwater draft by that population is 411,149 × 45 l/day = 18,501,705 l/day.
For livestock, total draft of groundwater as estimated by WHO (1984) is 1/10 of population demand. This is equal to 1,850,171 l/day. Total groundwater draft for domestic purposes comes to be 20351876 l/day, or 7.43 x 10 6 m 3 / year. This is about 48.7% of the groundwater storage.
Thus, the annual draft for domestic use is less than safe yield, or in other words, the recharge rate is much higher than the draft. Therefore, with proper planning and management, extensive well development can be carried out in the valley in the future. However, irrigation of maximum land surface can (1996) be achieved through combined use of both the surface water and groundwater. 
